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Coalescence
 Deuteron coalescence is the creation of a deuteron, 

from a proton and a neutron.

 Due to the very low binding energy of the deuteron 
(2.22 MeV) , Coalescence probes the collision at the 
timescale of the freeze-out.                                       

 Coalescence parameter given by:                          
                                                         

                                                                                
                                                                                   
                           

 B2 is inversely proportional to the collision volume 
according to various models. [Pearson]
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Coalescence

 Previous Experiments show that B2 decreases with 
collision energy.

 B2 vs. pT yields information 
on the transverse flow of the 
collision.

 B2 at various rapidities will  
give an idea if the source size   
is changing when moving 
forward in rapidity.



Analysis

Collision Energy: 200 GeV
Collision Species: Au + Au
Centrality: 0-20% central

Rapidity Slices :  
y = [-0.1;0.1] (90O)
y = [0.7;1.0] (40O)
y = [1.5;2.4] (8-10O)
y = [2.8,3.2] (2.3-4O)

Data taken by BRAHMS at the RHIC in Run4 in 2004  
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 TOF PID used in the 
MRS and in combination 
with the RICH at y~2.

Proton PID done by fitting 
the m2 vs. pT distribution.

Deuteron PID done by a  
gaussian fit in the m2 
distribution.
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RICH PID
 Proton PID

− Direct: From p~15 
GeV/c, the Cherenkov 
ring radius is used

− Indirect: 12>p>17
GeV/c

 Deuteron PID

− Direct: From p~30 
GeV/c

− Indirect: 17>p>24 
GeV/c

 Used for PID at y~3 and 
in combination with the 
TOFs at y~2.
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Spectra

 The invariant spectra have been corrected for:

− Acceptance

− Tracking efficiency

− Multiple scattering, absorption and weak decay 
for (anti)-protons by GEANT

− GEANT does not handle anti-deuterons, and does 
not handle hadronic interactions for deuterons.

− Deuteron correction approximated to: 
Eff(pd)d/dbar=Eff(pd)GEANT(d)*(Eff(pd/2)GEANT:hadronic(p/pbar))
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Spectra
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B2 vs. pT
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B2 vs. y
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Density Profile

Simulation for different
density and flow profiles [Polleri]



 B2 increases as a function of pT at y~0 (and maybe 
y~1).  

 B2 is constant within errors in the rapidity range 
y~[0; 3] , indicating that source sizes are 
comparable at these rapidities.

Summary



Outlook

 Further studies trying to single out which density 
profile best describes the data. 

 Study of B2 vs. y, for various centralities and 
systems (e.g. Cu+Cu and p+p).



Finally....

 Happy 25th birthday Art!
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